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(54) YCTPORCTBO fl/lfl PACllMPEHMfl 
CICBAXMH 

(57) M3o6peTeHHe othocmtc* k ropHOfl npon- 

TM M CTpOMTe/1 bCTBy M H.6. MCnO/Ib30B£HO AHA 
COOpyK€MM5l CKB8KMH nOA np6flATCTBMJI MM 

Kate c oAHOBpeMeHHOA npoicnaAKOA icoxyxa 
mam Tpy6onpoBOAa, tax h 6ea npoKAdAKM. 



Uenb- noBwmeHMe HaAeacHoc™ pa6ort*. Yct- 
POActbo coAepxcMT TpyCy-AMAsp (T/1) 1 f KO*yx 
(K) 9, npHBOAHoA aan 2 h pa6oMnA opraH (PO). 

nOCA6AHMA BUnO/IHGH B 8MA6 K0HMM6CKOT0 

pacKamBaioiuero M8xdHM3M8, «a tueflxax skc- 
ueHTpMKoaoro Bana 3 KOToporo pacnoAOxeHw 

K0HMM6CKM6 KBTKM 5. flpOAOAbHWe OCM K8TK0B 

5 pacnoAOxeHU noA yrAOM k-och-PO. Bail 2 
cicpeiuieH c PO m paaMemeH c bo3moxhoctWk> 
BpameHM5i b Til 1 mam b K9. Oamh KOHeii PO 

COeAMHBH C B03MQ*MOCTblO Bpdlil6HMA T/1 1 M 

Apyrofl - c K 9. Pe6pa 10 pacnOAoaceHU cmw- 

MBTpMMMO OTHOCMT0A bMO OCM PO, M MX KOH14M 

3aKpenneHU Ha HapyacHux noBepxHocrax T/1 
1 m K9. flptf BpatABNMM ea/ta 3 BpamaeTca m PO. 
a aro icatKM 5 oSxaTbiaaxxrc* no aa6oio pacuivt- 

pneMOA CCB8XMHW, fipOM3BOA* ynAOTH6HMa 

rpytrra b paAMBAbHOM HanpaBneHMM. rip* 
BCTpe«ie c aanywoM peGpa 10 BAdBAMBaior ero 
b rpyHT mam paapyiuaipT. 3 ma. 
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HsoOpeTeMYie othoctcs k ropHoft npo- Yctpo^tbo aah pacuinpeHMJ. ckbsmcmh 

Mtiui/ieHH0CTMMCT00WTenbCTBy*«M0)iceT6uT», pa6oTaeT cneflywiuMM o5pa30M. 

Jcn^O^ ^^BhZ ixBBXCMH HOA M3 p86OM0rO K0TII0B3H8 13 C flOMOlUWO 6y 

np6nffTCT8viiiMM« xax c oahobpgmchhoR npo- poaoro damca 1 1 npoeypMBaeTca nMOHepnaa 

K/18AKOA xoxyxa M^HTpy6onpo80Aa. Tax m 6ea 5 cxBa*MHa ao euxoAa Tpy6u-WAepa 1 Ha no- 

nooxnaAXM sepxHOCTb b npweMHOM xomocaHe (ne noxa- 

4 8BH),KicoHuyTpy6y-/iMAepalBMecTo6ypOBort. 

llenbM3o6peTeMw«-noBbiiueHMeHaACK- ronosxw npnco<w«HjiK>T MHBBHTapnyxj cex- 

MOCTMDa60TW H MI ° 14 « K K0MU y C0,a * MM 15 .fipMCOBAMMJllOT 

Ha (kMr-l noxaaaHa cxeMa CTpowTenbCTBa 10 xoxcyx 9, noAAepxMaaeMuA TpyOoyxnaAMMxa- 

KPMBOAMHBftHOA CXB83XMHM C OAHOBpeMeHHOfl MM. 33TCM BWIKWaiOT npvlBOA BP81U6HMH 6ypO- 

npoxnaAxoA Tpy6onpoBOAa; Ha $Mn2 - ycr- Boro ctbhxb 11, xoTopwf* npMBOAMT bo 

po Ac no. npoAanbHwA paapea; Ma <t>wr.3 - pas- Bpamemie npnaoAMoA Ban 2 m kmh6M8tmm6Ckm 

pea A-A Ma $w\2. - C06amhbhhuA c mmm bba 3 pafonera opraHa. 

YCTpOACTBO A*** paCUIMpCHMfl CX83XCMH 15 flpM.BpaU4eHMM BB/IB 3 X8TXM 5 06X3TWBBXJTCB 

coA.ep^MT TpyCy-nwAep 1 . a xotopo* ycraHOB- no aa6oio pacujMpaeMoA cxbb*mhu, npoM3BO- 

ncH Ha npoMexywHMx ondpax(Me noxa33Hbi) A» ynnoTHOHMe rpyHTa b paAManbHOM Hanpae- 

c bo3mo*hoctwo BpaiAGHMn npMBOAHOA Ban 2. iieHKM. ocymecTann* npoTacxMBaHMe 3a C060A 

Pa6wH«opraHBwnonHCMBBV4AepacxaTWBa- 20 xoxcyxa 9, B cnysae hco6xoammoctm Aono/iHH- 

tomero M8X8HM3M8 c axcueHTpMxoeuM aanoM Te/ibH08 ycn/me At* npoiacKMBaHM* xoxyxa 9 . 

3, na uieAxax 4 xoroporo pacnonojxeMU xohm- moxho C03AaaaTb noAaTMMXOM 6y poaoro 

Mecxwe kbtkm 5. nooAonbHue ocm CMMMBTpww craMxa 1 1. KOTOpuft nepeAaei ycn/me sepe3 

pacnonoxenu noA y"OM 1-6° < npoAonbHoA TpyGy-nwACp 1 h pc6pa 10 xo*yxy 9. f1pM 3tom 

ocm pa6onero opraHa tbxmm o6paaoM, MTonpw 25 pafcwMA opraH paarpyxeH ot oceawx yauiMA 

BpauteHMM BBJia 3 xbtxm 5 xaroTca b 3a6oe noAaiMMxa GypOBoro CTanxa 11. npM BCTpese 

CKBaxcMHU no cnnpanM Boxpyr npoAonbHoA pa6oMero opraHa. HanpMMep. CBa/iyHOMxarxM 

ocM-YicaaaHHUdyro/ionpeAeiincTuiaricancaS 5 BAaBJiMBawT cro a rpyHT, ecnn nosBonaxrr 

-noA8Hyero380AHHo5opoTBOKpyrnpoAOJib- pa3Mepu na/iyHa. Ecjiw pa3Mepy eanywa ne 

HOft ocm pa6oMero opraHa. Oamh KOHeu nana 3 30 no380/iaK>T xancaM 5 BAaBMTb ero b rpyHT, to 

XMHCManwccxM canaaH c npwBOAMUM sanoM bo aaaMMOAeAcTBMe BCTynaioT pe6pa 10, xoto- 

2, HanpMMep. nocpeACTBOM My^TM 6 m ycra- pwe npCAOxpaHJHOT ■ kbtkm 5 m BCCb paSonnA 

HOBMH C B03MOKHOCTbK> BpdU4CHM8 H8 nOA* OpraM OT nOAOMOK. RpM 3TQM paCCTOflHMO 

uiMnHMKOBOA onope 7 oTHOCMTenbMO MiB5XAycoceAMMMMpc6paMMl0nonepMM6Tpy 

Tpy6fcwiiviepa 1. flpyroft xoHeu oana 3 ycra- 35 pA6cwero opraHa onpeA^fleTca paoteiHUM 

hodach c 803MOxiHOCTbto BpsuueHUfl b onope nyreM c yseTOM xapaxTOpMCTMKM rpyHTa, AM8- 

8 Ana paSosero opraHa. xoropan pacnonoxce- MBTpa pacuiMpneMOA cxBaxMHu, yrna xoHyc- 
H8 BHyTpM npoxnaAwaaeMoro icomyxa 9. Tpy- hoctm xancoa 5 m mx xonasecTBa. Pe6pa 10 
6a-nMAep 1 m xoxcyx 9 cocamhohu moxcay BOcnpMHMMaiOT Ha ce6a M3rw6aioiMM<l mo- 
co6o« peSpaMM 10, KOTOpwe pacnonoxceHu 40 MeHT. BoaHMxaiotuHft npM BnMCWBBHMM cmcto- 
cMMMerpMHHOOTHOCMTenbHonpoAonbHOftocM mw TpyGa-iiMAep 1-xoxtyx 9 b aaAaHHyio 
pa6oMero opraHa m oxsaniBaiOT pa6osMft op- xpHBonMHeftnyio TpaerropMio, npaAOXpanaa 
ran. KaxAoe pe6po 10 oahmm kohuom 3axpen- ot yxaaaHHux narpysox pa6ow« opran, hto 
neno, HanpMMep, c noMombio caapxM na AononnwrenbHO noBumaer naAexcHocrb ero 
* BHeuiHeft 6oxo8otl noaepxHocTM Tpy6w-nMAC- 45 pa6oTbi. 

pa 1 • a ApyrMM kohuom — Hd BHewHeft 6okobo^ npM pacuiMpeHMM cxbbxcmhw 6e3 npo- 

noaepxHOcm xoxcyxa 9. /XwaMeTp xoHMHecxMX xnaAXM xoxcyxa 9 ycrpoftCTBO pa6oTaer anano- 

KaTxoB5paCKaniB8iomeroMexaHM3MayBenM- tmmho. B 3tom cnysae xoxcyx 9 ne 

MMBaercn ot Tpy6u-nMAepa k xoxcyxy 9. flpn- npncoeAMHiiiOT x MHBemrapHoA cexuMM 15 m 
BOAHOfl baa 2 npMBOAHTc* ao BpaiueHMO ot 50 nocneAHan npM nepeMetueHMM ycrpoOCTaa b 

CypoBoro cranxa 11, KoropuA ycTanoaneH c rpyHTe BunonHner ponb CTa6MnM3aropa na- 

B03MdxcHOCTbionepeMe(ueHHanopaMe12.yc- npaB/iewi» pactuHpeHua. Cia6w\w3a\\m na- 

TBHoaneHHOM 8 paCoseM xoTnoBane 13.Koxyx npaaneHMa pacuiMpaeMoA cxBaxcMHbi 

9 moxot noAAapxcMBdTbCA na flecy c no- cnocoScTByeT Taxxe m hbammmb pe6ep 10. B 
MombK), HanpMMep, TpyCoyxnaAMMXOB (hb no- 55 a3hhom cnyvae bk/homghms npnaoAa noAai^M- 

. sasaHu). • xa Gyposoro craHxa 11 moxcho ho npoM3BO: 

YCTpOACTBO AAX paCUIMpOHMA CXBBXCMH AMTb. 

MOX6T MMBTb MHBBHTapHUe CexUMM 14 M 15, O O p M y ft 8 M 3 O 6 P 6 T 6 H M 8 

COeAMHBHHUB COOTBBTCTBBHHO C TpyOOtV/IM- YCTpOftCTBO J\J\* paCUIMpBHMfl CKB83KMH, 

AepoM 1 m c xoxcyxoM 9, HanpMMep. c no- axnioHaiomee Tpy6y-nMAcp, xoxcyx, paSoswA 

MOtUbto caapKM. opran, oamh xoneu xoToporo coeAMMen c Tpy- 
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6o<*-/»MAepoM. a Apyroft - c «>*yxoM c bm- 

MOXHOCTMO BpaiUeHMH. M npMBOflHOj 

CKpen/ieHMUft c paOosMM opraMOM. o J n i M h a- 
»W e e c » tcm. hto. c mwk« no.«uieMM«i 
nafle«MOcm a pa6oT8. pa6oMH« opraM Bunon- 

06H B BMAO KOHMMBCKOrO pSCKBTilBaiOmcrO 
M6X8HM3MB C 3KCUBMTPHKOBUM BftflOM MCtt- 
HMMeCKMMM KBTKBW yCTaHOB/IBMMMMM M8 



SKClWMTpMKOBOM Baiiy. M nPOAO/IWMUB OCM KO- 

Topwx pacnonomeHM noA yrflow it npoflOJifcHO* 
ocm paSonero opraHa, npn btom ycTpoAcrao 
CHaCxBHO pe6paMM. cmmmbtpmmmq pacno** 

X6HHUMM OTHOCMTBflfcHO npOAOJlfcHOM OCM 0t- 

Cosero opraHa. kohuu rotopwx aarpefWMU 
na HapyacHiix noBepxMOcnw Tpyflu-JiMAep* m 
Koxcyxa, , 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 
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The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 



[vertically along right margin] 
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[figure under columns 1 and 2] 

[see Russian original for figure] 



Fig. 2 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 
Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying; Fig. 2 shows the device in longitudinal section, Fig. 3 shows the A — A section in Fig. 

2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1. The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 11 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that, with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 
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